Nerve growth factor stimulates MMP-2 expression and activity and increases invasion by human pancreatic cancer cells.
Pancreatic cancer frequently invades and migrates along neural tissue. Although the exact mechanisms are unknown, perineural invasion negatively impacts prognosis for pancreatic cancer patients. Matrix metalloproteinases (MMPs) are overexpressed in pancreatic cancer and are associated with poor prognosis. We hypothesized that nerve growth factor (NGF) released from neural tissue increases the invasive properties of pancreatic cancer cells. In the present study we investigated the effect of NGF on the expression and activity of MMP-2 in human pancreatic cancer cells. NGF dose dependently increased MMP-2 protein in the culture medium and stimulated MMP-2 gelatinolytic activity. This effect was mediated by specific binding of NGF to its receptor trk A, which was detected on all pancreatic cancer cells, with subsequent activation of the p44/42 MAPK signaling pathway. The NGF-induced increase in MMP-2 expression and activity lead to an enhanced invasion in vitro. These findings support the hypothesis that neurotrophic factors, e.g., NGF, are critically involved in mediating perineural invasion of pancreatic cancer.